[Abstract] Hydroxylation of chlorophyll catabolites at the so-called C3 2 position is commonly found in all plant species analyzed to date. Here we describe an in vitro hydroxylation assay using Capsicum annuum chromoplast membranes as a source of the hydroxylating activity, which converts the substrate epi-pFCC (epi-primary Fluorescent Chlorophyll Catabolite) (Mühlecker et al., 2000) to epi-pFCC-OH. 
For this, cut the pepper fruit in strips lengthwise (Figures 2A-2D ). Now cut off most of the mesocarp tissue and collect the outer exocarp ( Figure 2E ). Cut the exocarp ( Figure 2F ) in smaller pieces to facilitate grinding. 3. Filter the extract through two layers of miracloth placed in a glass funnel into the 500 ml polypropylene bottles for centrifugation.
4. Centrifuge for 10 min, 12,000 x g at 4 °C (JLA-10.500 rotor).
6. Carefully resuspend the pellet in 100 ml chromoplast isolation buffer using fine strokes of a paint brush.
7. Centrifuge for 10 min, 12,000 x g at 4 °C (JLA-10.500 rotor).
8. Resuspend the pellet in 8 ml of 25 mM Tris-MES (see Recipes) pH 8, this time without the paint brush, but by pipetting the solution up and down.
9. Transfer to 50 ml polypropylene tubes by pipetting.
10. Break chromoplasts by pressing them 10 times through a syringe with a 0.6 mm needle. For this, the solution is sucked-in and pushed-out through the 0.6 mm needle using a 10 ml syringe.
Avoid sucking of air.
11. Centrifuge for 10 min, 15,000 x g at 4 °C (JA-25.50 rotor).
12. Transfer the supernatant to 13.2 ml allomer tubes by pipetting.
13. Fractionate in a soluble and membrane fraction by ultra-centrifugation for 1 h, 150,000 x g at 4 °C (SW-41Ti rotor).
14. Resuspend the obtained membrane pellet in 8 ml of 25 mM Tris-MES pH 8 and push 10 times through a syringe with a 0.6 mm needle as above.
15. Chromoplast membranes can now be used for hydroxylation assays or can be stored for later use at -80 °C. 
Data analysis
Data was analyzed by LC-MS/MS as described . Figure 3 shows an example of the time-dependent formation of epi-pFCC-OH from epi-pFCC using the here described hydroxylation assay. Figure 4 shows MS/MS experiments of both epi-pFCC and epi-pFCC-OH that are characteristic for both compounds and help for their identification in LC-MS/MS experiments.
Ideally, assays are performed with a minimum of three replicates to allow for statistical analysis of the results. Table 1 for MS/MS characteristics of both compounds. 
